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01Report Un., 34
AN EZZAY KEY FOR THE PHOTOIDWXTIPICATfOU1 OP PA M4 CROPS

A? lVEML IUTRRVALZ DURING THE OGROWIUG 3FSAON

IN NORTHER ThLINOIS

party'1

THB IDEMFICATION OF FAMI CROPS
Of 8SUTO AERIAL PROTOGRAPHS

A final exercise in the identification of fat rops on

aerial photographs selected at random from the nine nets used

In this -stdy serves three objectives. (1) It gives the

photo analyst an orderly method of procedure to follow when

identilying farm crops on photographs taken at particular

times during the growing season, (2) It demonstrates the

extent to which the various fr crops con be identified at

different tmnes during the growing season. (3) It delimits

the time during the growing season when optimum criteria are

available for photoidentification of farm Crops In the research

area*

The procedum for identification of farm crops on photo-

graphs taken at any particular time during the growing season

consists of two steps. Pirst, the fields are grouped on the

basis of outstanding photo proportieo which are shared in comuon

by two or more crops. On photographs taken during the spring

months (May 28), three groups of fields ann be established.

These groups are: (1) flolds of forage crops -- hay, rotation

pasture, and permnent pasture which have medium to dark gray

tonos nnd no soil mottling; (2) fields of spring plantod crops --

S S 5 5 0 500 4



"ctiT bcrfly aom*i yVeibiii which Vnyin their tonnl Vifizois I
fr=r light to dark (7 to 12) and which are mnrked by taint

parallol lines and distinct soil mottlingp (3) fields of tall.

plne cos--eitrwea " hc on May 28, have prominent
parallel lines and distinct soil mottling. ?iolds of winter

stoat can be grouped separately from other small grains and the
rw crops becautsO It Ise t all-sown crop# In the early spring
months it covers the ground in a distinctive manner.

on all other photognaphs, fields can be classified into
three groups: (1) fields of forage crops; (2) fields of row
crops -- corn and, soybeans; and (3) fields of mnall grain crops.*
At all stages of growth after ecrly stmainr the row corps# corn

and soybecans, cover the ground in a manner distinctive from
the small grain crops. e

After a field has been classified, the photo :interpreter
can then proceed to determine the precise ide. tity of the crop.
For example, a forage crop field having either a dart gray tone
end a smooth texture or a light to medium gray tone and concentric

I aunth marks is a field of hay. A forage crop field may be

identified as rotation posture if it has a medium to dark gray

spooks wihrepresent a hrofcw;()fine light lines
whc are lanes extending from the field to the buildings of

the fgrmstoad,, Jimy cf-tbc properties by whinh oi4Wp can be -

I ~idontifiead precisely are soon only be stereoscopic examination
I ¼ uf norial photographs*
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Prcales i4*ntifiootion of noma crops is impossiblo on

photographs taken At cu+rtain times during tM grovwing anson.

On the July 8 photograph, for examplo, corn and soybeans con

be identifiod only aa row crops. $o*= barloy and eats rorps 0

are inditinguishablo also on photographs token at this timo,

Limitotions attachod to identiticotion of those orps sake

the AJy 8 photograph of little value to the photo interpretor 0

engaged -in crop identification in the research area,

Optimum oriterin for photo Identification of all form

crope in the research area are available on photographs taken

just before nall grain harvest. On the July 21 and July 29

photographs, for example, alt three fonag crops are distinguish-

able; both row crops are distinguishable; and with row exsep-

tiona, the three snall groin crops a" disting•ishableo The&*

photogmphs are of mcximn vlue to one engaged In photo

Identification of farm crops in the resoarch area,

I! -. .---
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Plate Bko Photo selested from the Mey 28
photographs (Sonle 1:11,300).

The IdentifLaotion of Parm ,•rs on a Ma:Iy 28 Photogrnphl

Fields on the Nay 28 photograph (Plate 84) fall readily

into three groups on the basis of their outstanding photo 0

properties* The thbeo f ield groups are: (1) Fields of f .. age

crops - hay, rotation pasture, and permnent pasture (H, RP,

and PP); (2) f lelds of wintoer wheat (W); and (3) fields of
2

spring planted crops -- corn, oats, and barley (C, O, and B).

Only for-oge crops and winter wheat can be identifiod on the

May 28 photograph. Thereo L no possibility of distinguishing

eorn, oats, barley# and soybeans ftra each other* This photo-

graph, therefore, Is of little value to ono engaged in crop

identification.

On the Mny 28 photo as on photos tCkon nt n11 LntorVnls of
growth, oropped flolds nre diatinguishod from non-croppod fields
primarily by rootangular form. A fow non-oroppod aroas may havo
roctangular form but nro more likely to be irrogular. By and
largo, idantifiontton of cropped flolda on nolactod photos i1
ooncornod with nnnlyai3 of roatnngulnr f101da. Tho photos tnkon
on Miy 28 did not providu nufficlont ovorlnp for 3toroosoopio
~nnalynii.
• 'Ioybonn3 bohong In tho b ttor ..'roup butt ri•,o not :,hotn In P•.11•t3

0I
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1The rdqntirfintton of ?oriao Cropm on thti Hny 28 phtotograph

Pleods of forng o rops (if, RP and PP in Plate 84) can

bo recognized easily on the May 28 photogrnph by a lack of ooil

mottling* They ar* characterizod also by medium to 4erk gray

tones end by either e lined or relatively smooth texture. Tho

crops within these fields can be identified as followst

1. HI -- a foravp crop because the field looks soil
mottlIng. !he crop is bay rather than rotation
posture or pwrtmAnent pasture booaUse it has:
0. aU exceptionally dark tone (15 on the tone scale)
b, a iolatdtly 5iiq tob %ottav
ftis Is an old heT tflldo See Part III, pp. •-.

2. 33 -- a forauge crop because the fiolds lack soil
mottling. It Is bay mather than rotation pasture
or pozxmnemt pasture because it hasI
a. dark toe (12 to 13 on the tone scale)
b* closely spaced parallel lines
of markirgs from the previous year's harvest of

smafl groIn L2.8 - .This in a my hay field. Gee Part III, pp. 5-6.

3. RP - a fora-a crop bewuae the field lacks soil
mottling. It is a rotation pasture rather than hay
or permanent posture because the f tld host
a. a nedlim to dark gray tone (11 to 13 on tone scal*)
bo faint parllol linos L2*9 - 0.5./ which indicate

that the field was tilled during recent years
a* a cluster of minute specks which is a hor'd of

cows t2.8 - o.7J
do a fine liht lina uhich is a'cow path L2.0 - O0.J

leading from the field to the formsteao

4. PP1 -- a forage crop bocauso the field locks soil
mottling, It is pormanont pasturu rothor than hay
or rotntion pasture because it host
" a a medium gray tone (10 on the tone scale)
b. relatively smooth texture
a. paths and lanes fodIng townrd the buildings

of the f•rustoad
d. tros Z2.0 - 0.5 and watr holos 1 .8 - 1.7_/

which pr•cludo i£ontifiocation of th a field
3s a regularly tilled field.

II
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The I4ontifiaatIon of Wintor Whoat on tho May 20 Phatogmoph

Fiolds or winter whort (W In Plato 84) con be idontirlod

pvimaaoIl7 by olosoly-spoood parallel lines supofripouod on a

distinctly mottled back.ground, The ono winter wheat field

In the photograph hast

a. nodium to dark gray tone (7 to 13 on tone scale)
b, olosol7-spaced parallel linos suporimsposod on

a mottled background
a* heavy, widoly-spaoedp parallel lines which

extend across the fiold at intervals of one-
tenth Inches

(Sao Pert V, pp. 10-13)

The Identific-•tion of Spring Plnntod Crops

on the May 28 Photogrph

Fields of spring planted crops (Cs o, and B. in Plate 814)

possess one outatanding photographic property. Within each

field tonal values vary frcm light to dark (7 to 12 on the

tone scale), The fields are all moarked by faint porallol lines

aupoerimposod on mottled backgroundz. Those crops cannot be

disting* shad one from the other so early in the spring* C1

which is a field of cornp has the same proportioe as those

of B Which is a field of borley and those of 01 which is a

field of oats. (Soo port IVt pp. 5-6# nnd Pnrt V# pp. 9-10).

db
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The Z4entification of Forago Cropa on the July 8 Photo•raph

Fleld a of fofag orops (Hp RP and PP in Plato 65) are

distinct in their photo appearance on Ju17 8 because they look

soil mottling. Their tonal values range from mo4tua to dark

gray# and the fields have a smooth texture or a"e marked by

swath markingse Fields having these crops oan be identified

as follows:

le H2 - a forage crop because the field lacks soil
mottling. It is uncut hay because the field hast
a. dark tone (12 on the tone soale)
b, smooth to faintly lined texture
See Part Ill, pp. 6-11

2, 13 - a forage crop because the field lacks soil
mottling. It is recently harvested hay because the
field hast
a, medium gray tone (9 to 10 on tone scale)
be swath marks
See Part III# pp. 6-11

3, RP -- a forage crop because the field lacks soil
mottling. It is rotation pasture rather than a hay
field because the field has:
ae a medium gray tone (11 on the tone scale)
be smooth to faintly lined texture
oe a cluster of minute specks Ll.1 - 0..5J which

represents a herd of cows
do fine white lines L1.5 - I.2?/ which are cow paths
e. a lane connecting the fteld with the famsteadZ1.7 te5 nd 21.9 - 1.96

a white b1nd adjacent to te trees along the

southern edge of the f lold L/.0 - 03J/ caused
by cattle wearing away the r'orage cover as they
congregate in the shade of the troes during the
hottost part of each day.

14 PP3 - a forago crop because tho field lacks soil

iiipttling.. It in pacmno-t-~ panturo .a.as tt=-fialdh031

aq a medium gray tone (10 to 11 on the tonf Ponle)
be trees
ao. rolatively sm'ooth texture where thore are no tvoes
d. a lnno which loads from tho field to tho

buildings of the fttrnstoad LO6 - 1,3J

|a



The Zdontiflrctton of Row Crops OR the July 8 Photograph
Corn fiolds (C in Plato 85) 70n be Idontifled on tho

July 8 photograph by their' light to medivum gray tones, faint
line markings, and distinct soil mottalng. Some fields also
have striped texture orcetod by orop Intortillage. No soybeans
GMe p"Geont in Plate 851 but where fields of soybeans do occuw
on other photographa taken at this time, they are Indistinguisha
able from flolds of corn, since they bave the s~a photographic
propeties*. Identification of row crop on the July 8 photo.

grophy proceods as follow.s

Is Cl - a row crop b0oouse the field has light tomedium grny tons (8 to 11 on the tone scale)#
faint parallel lines, and distinct soil mottlinggThe crop Is oithor corn or soy3oeans.SBo Part Ivs pp. 6-8

2. C2 -- a row crop because the field has a light tomedium gray tone (8 to 11 on the tone sco-le)pfaint parallel lines in the north half of the fieldand a stripped appoaranco in the south half# anddistinct soil mottling. The north and of the fieldhas not yet been cultivated* A Cultivator is at
.2 - O.9 /. working in the siddlo of the southern

ealt. The portion of the field imaedlately to thenorth of the cultIvator has been cultivated duringthe day on which the photograph wa3 taken* Thisportion of the field Is slightly darkor than theportion of the field to the south of the cultivatorwhich was probably oultivatod tho day before.
This crop is oithor corn or saoyeans. The photo
analyst might reason that this is a corn cropbeoauso of the size of the fioldp approximatelytwenty-five acres, Somo corn fio.ds In thearea measure forty aeross wher0as the largest______soybean fiold In the area moaasur3os o01y flftoen

soe Part iV, pp. 6-8.

S O, • •t • •



rho identirication or" aman Ors Crops on the july 8 yhotogroph

The =aull SPP. irops (0, a& arnd W in Plato 85) are roadly7

Sdistinguiahnd fram raw crops Ow forage crops by their tonal

values which range from moditu to dark gray; fine. closely-spaced

parallel lines; distinct, widolr-epooed secondary lines which

extend across floLds at intervals of one-tonth Inchesl and subdued

soil mottling. 3ame fields of the oats and barloy crops hnve

similar properties and annnot be distinguishod one from the other*

Other oats and barley crops and all of the winter wheat crops

have tonal disti=tLon3 and can be Idontif iod moe from the

othero Identifiaation proceods as followse

lo W1 - a smal grain czlq because the field has
modlim to dark gray tma; fine, closoly-spnaed
parallel lines; distints, widoly-spaced socondary
linesa and subdued soll mottling, The crop is
winter wheat because In comparlson with other small
grain crops the field bas:
a* relatively light tw (9 on the tone scale)
b. relatively Indistinct lines and soil mottling
Sao Part Vv pp. 21-23.

2e 01 - a smvall grnin crop because the fiold has the I
lines and subdued soil mottling of mall grain fields.
The crop is eats because in compari )n with other
small grain crops the fiold has-:
a. relatively dark tone (11 on the tone scale)
be lines are prominent against mottled background
This field might oesily be confused with field of
barley, roprosontod by 82. Soo Pnrt Ve pp. 13-21.

39 B2 - a amall grain crop because tho field has the
lines and subdued soil mottling of smnll grnin fields*
The crop is barley becnase in cormporison with other
small grnin crops the fiold has:
as tones of Intormodiato viluo (10 on the tone scale)
b. tonal contrast of intormodiato distinction in the

mottled bnokground of the field.
This field co-,1d unsily ba confused with field of
0ot3, ns ropr..santed by 01, Soo Part V. pp* 13-21.

i49, B1 -- an'ill grnin crop boeouso or its lln(is and nub-
Saduoa noll o ottllng. Thts erop In hnrl'y which IU
likely tn be idontifltd ns ontn b•hm•tm tt hMa n
din-.1or týno 4th1-n 1rnot barloy Tloltl:¼

0I
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t ~~photographA (Scale 10-314$400)l

! ~~The_ Identificatio~n of. Farm. CrEps.on a July 13 Photograph

As an the Juzly 8 photographs fields can be divided

raedily Into thme groups on the July 13 photograph (plate 86).

, •Those fields contain (1) feorage ecropsl (2) raw crops; and

i ~ (3) small grain cr-ops* Limitationsi to the identification of

onto, barley# corn and soybeans on the July 8 photograph

; ' hold also for the Identification of these crops on the July 13

SIphotograph, Neither photograph is of gea'ot value to cme

i l e"gaged In the aertal photographic identification of farm

it] r.oprosants idlo lund on plate 86; Z roproa-ont;s an orcehnrd.,

l -C
1 il Iri •- lT!1 -i1- I - •T •..... } #....



The Idnntitiantion or Fornsre• rops on the J1ly 173 Photograph

hIeyj, rotation posture, 1 and permnnont posture (11 and PF

in Plate 86) can be identified as forage crops on the July 13

photograph primarily by the abeenoe of soil mottling. They

can be identified also by their medium to dark gray tonal values;

by their smooth texture; or by their swath markings. All fields

in forage orops can be identified an follows#

Is 112 - a forage crop because the field lacks soil.
mottling. It is uncut hay because the field hast
a. a dark gray tone (13 on the tone scale)
be a smooth texture with only faint lines
See Part IlII pp, 6-11 i

2*. H3 - a forage crop because the field lacks soil
mottling. It is a recently harvested bay field
because the photo host
a. a medium gray tone (11 on the tone scale)
b& smth marks 6
See Part 11p pp. 6-11

3. P12 - a forage crop because the field lacks soil
mottling* It le permanent pasture because the
field has:
a. a medium gray tone (10 to 11 on the tone scale)
bo trees 0
o. mnoth texture where there are no trees
d. a lane Zi 94~ - 2*0OJ loading from the field

to thoe uildings of the farmstead

1 Rotation posture (RP) is not represontod in Plate 86.

-- | n - • •• i i i~ - • -+i iI r -'- • / . ..... -



The Zdentftication of now Cropn on tho July 13 Photograph

The raow crops, sorn end soybeans (C and S in Plate 86),

are marked by meditm to dnzk gray tones, distinot soil mottling*

and either parallel stripes or faint parallel lines. There is

no basis for distinguishing between corn and soybtona. Iden-

tification, proceeds as followes

1. C1 -- a row crop because within the field the
tone varies from medium to dark gray tone
(8 to 12 on the tone scale), soil mottlings
stripes in the northern f car-f fths of the
field, and faint poarllel lines in the southern
one-fifth of the field. The crop Is either
corn or soybeans (See Part IV. pp. 6-8).

2. 32 -- a row crop because It has medium to dark
gray tone (10 to 12 on the tone scale)p distinct
soil mottling, and faint parellel lines. The
crop is either corn or soybenns.

-------..
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The identifioation or anll Gopoin Crops M J4ly 13 Photograph

&-nail gvrvin crops, onts, barley, an4 winter whoat (0, B,

and w in plate 86), are recogniaso by etitum to dark gray

tone; fine, closely-spaoed, parnUal line1 ; distimt, widely-

spaced, secondary lines which extend across the fields at

intervals of one-tenth inches; and subduad soil nattling.

SMost of the sml grain crops can be ditingu•ahed one from

the other* Difficulty is encomtaeed In distingaishing only

a few oants and barley fields* Idntiication proceeds as follows

1. W2 - a small gain crop because it has
rmedium to dark grey tons. It has the lines
and subdued soil mottling uhich mnark =maU
g•ain fields* It is winter whent because
in comparison with other anil grain fislds it has:
na a relatively light teas
be relatively indistinct lines and soil mottling
See Part V, pp. 21-23

2. 01 - a small gr•in crop because the field has
a medium to dark' gray tone end the charateristic
lines and subdued soil mottling of ,uall. grain
cropso. It is oats because in oatparison with
other small grain crops it has:
a,. relatively dark tones
b. relatively distinct l1nos and soil mottling
See Part V, pp. 13-17

3. B2 -- a smell grain crop. The crop is barley
because in comparison with other small grain
crops the field has:
a. tones of intermediate value
be lines and soil mottling of Intormodinte

dis tinction
See Port V, pp. 17-21

4. BI -- a small grafn crop; It is barley which
is likely to be identified as oats because in
comparison with other smal1 gra•in crops it
has a relatively dn.rk tonse
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The 14.nttifantion of 10'ern rpM
on- "a y rgi

The July 22 ond July 29 pbotographs (Pltoa 87 and 88)

are of maximm value to the photo Intorprotor onngngod in form

crop identification* Pields of crops on those photographs

con be classified into three SnMps. Optimium criteria are

available for precise identification of each crop within a 0

specific group.

Tho three groups on the July 21 and July 29 photographs

are: (1) fields of forage cropsi (2) flolds of row crops;

and (3) fields of susll grrin crops. Each group registers

distinct differences in texture. These differences can be

recognized easIl7 with the aid of a stereoscope. Bach of the

three forage crops can be identified as on earlier phetographs; 0 41-

each of the two row crops can ba Identified by taxturil

differences; and with few exceptions each of tho three anall

grain crops can be distinguished from oach other by tonal

differenco s.

II
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Thu Identiftcation of Forego Crops on the July 2.1 PhotogrAph0

Mloat fields ocntnining forage crops# ha71 rotation pasture,

and porsaaent posture (H, TIP, and PP in Plato 87) a"e char-

s*otrizod by relatively ascoth texture and modium to dark grMy

tones en the July 21 photograph. A few hay crops,, however,

have fragments of swath marks. Bach of the three forage

crops any be identified as followas

1 H I -- a forage crop because the f told has
medium to dark gray tone and smooth toxtaro
(in pert). The crop is imeat hay because thea
field bas:
a. a darkc grey tone (12 on the tone scaile)
b, fragments of swath marks loft over from

the previous your's harvest of small grain
Se. Part II1* pp. 11-13

2. 113 a- a tox-ege crop because the ftold has a
medium to dark gray tone and a relatively smooth
*OXtUfla The crop is hay which has boon harveastedt
because the ie?' has:
a. a medium gir .,tone (11 on the tone scale)
b. framonts of swath marks
Soo Pert III# pp. 11-13 P

3. 'n - a for-go crop because the field has
medium to dark gray tone and relatively sooth
*texture. This crop 1i rotation postureo benuso
the fitld containst
a. a cluster of minuto specks which ropresont

a herd of cows &-l - 3. oJ-
b. a fine whito line which is n cow path

L1.4 -3.j

4, 11 -- a forngo crop boec•use the field has a
medium to dirk gray tone and relatively smooth
texture. This crop Is peyranent posture because
the fields contains
as. tres which prooludo Idontifiontion of the)

field as a rogularly tilled field
b. paths and innor landing toward tho buildings

of thoe frmaotoond.

0I

0 0 0 ute o 0i t 0pek whc 0epre0eS



-48-

?The Idontitiaotion of Row Crops on th* July 21 Phetoira ph 4

Piolds contoining row crops# corn (0 In Plato 87) and

soybeans (not ropronontod in Plate 87), can bo rooognizod b7

coareo linos, modium to dark gray ton*# and roAtivoly distinct

soil mottl-ng causing wido rangos in tonal val ues. The row

aomps can bo idontifild by type as followst Ik

1. C2 - a row crop boaauso tho f ild has coarse
linos, medium to dnrk gray tonoe and relatively
distinct soil mottling. Tho crop is corn
boaauso the flold has a rough corduroy-11ke
proporty. Tho rows appoer to stand up tfr
the surface of tho photogriph when viowod with
a stereoscope,
Soe Part IV# pp. 8-10

2. If a crop of soyboens wore represonted in Plate 87,
it would bo identified as a row crop bocau3e of
its modium to dnrk gray ton*, coarse linesp and
relatively distinct soil mottling. It would be
Identified as soybeans by corduroy-like property
which is finor and moro closoly woven than that
of corn crops.

3•. O -- a corn crop is likely to bo idontiflod a•
a soybean crop becauseo it lacks the rough cordurcy-
like proportyof corn crops. The appearance of
this crop is on oxcoption to that of all other
eorn crops in the aren* It was seeded lato in
the nooson aftor a rotation posture in the field
failod to produco enough forage to mako the
fiold profitablo,

-. -e , - - - -- - -
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The Idontificntion of amnll Orin crops on the July 21 Photograph

The small groin crops, oats, barley and wintor wheat

(0# B, and W in Plato 87), are rorked by fine lines, subdued

soil mottling# and light to medium gray tone on the July 21

photographs Some mall grain fields a.jo have stozu-damage

patches on this photograph (02)# Most of the small grain

crops con be distinguished one from the other as follow.s

1. 01 -- a small grain crop becuse the field has
fine lines and subdued soil mottling. This field
also has more distinat socoWdawy lines spaced at
intervals of one-tenth Ineheoe as soon in small
gr•in crops on earlier photogrophs. The crop is
oats because In comparison with other fields of
small grain crops this field has a relatively dark
tone (12 on the tone scale).
Sea P•rt V# pp. 25-28.

2. 02 -- a small groin crop because It has savwhnt I
faint fine lines* This crop is nearly laoking In
soil mottling but has stom-dams.e patches. The
crop is onts because in cimparison with other small
rain crops the field has a rolativoly dark tone

on the tone soale). Sao Part V& pp. 25-28.
Because this particular field lacks soil mottling,and is relatively dark it might be liontifLd ans
an uncut hey field. It diffeors, however, from H2by its toxtural qualities which arc not so smooth
and by tho storm damage aroeas within the field
at 1.2 and 1.3.

3. B1 -- a small grain crop because It has fine lines
and subduod soil mottling. This crop is barloy in
comparison with othor small grain crops. It has
tone of Intermodiato value (11 on the tono saicl),
Soo Part Ve pp. 28-31.

4.. Wi -- a small grain crop becauso thf tiold has fine
11nj aitd iubjudd soil mottLing. 9 nu crop Ii wknter
wheat boauso in comparison with other small grain
crops the field has:
a. a rolotivoly light tono (9 toj 10 on tone aonla)
b, rolrtlvoly indiatinct lincs
Soo Part V, pp. 31-35.

5. 03 -- a ,imnll groin crop. This is a field or oats
whicth mkiit bu confuacd with bnrloy boo:u1so in com-
pnrlson with othur :rnrill jrnin fullda lt:i tono tL
ot' tntý;i'mi)1ii to vnluo (11 un thio tono ion 1o)
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The I4oniftmontion of 7orngo Cropm on tho Jitly 29 Photograph
Tho foror,,i corps, hay# rotntion pnsturop and pormannnt (

pastuar (11, R•, rnd PP in Plabto 88)p onn bo idontifiol on the

July 29 photogrnph as on the July 21 photogriph. Pields of

forago crops baya, relatively smooth toxturo and a modium to

dark gray tono. A tow hay fiolds havo asvith marks. The

foago crips can be distinguished from ouch other as follows:

le H1 -- a forego crop boonuso tho field han a
rolativoly mooth toxturo and modiwu to dark
gray tono. Tho crop is uncut hay bocauso tho
fiold has:
a*. n dark grny tono (12 on tho tono scale)
Boo Part III, pp. 11-13,

2. H3 -- a forrgo crop bocauso tho flold has swath
marks and a modium to dnrk gray tono. Tho hay
crop has rocontly boon harvostod bocause tho
field hast
a. a moditu gray tono (10 on tho tono scale)
be swath mt ldksBoo Part IIIs pp* 11-13

3* RPI -- a forao o zp bconuso tho fiold has a
rolativoly smooth toxturo and a medim to dark
gray tone. It is rotation posture bocauso the
flold tas:
a a ftaint light Ina which is a oowpoth
b. a'int pL2 rallo-3 linos which indicato tillago

during•,oont yoars

.1!

i I



Tho Idcntiflontion of Row Crop* on the July 29 Photograph

Row crop*# corn and noybo,,ns (C and a in rlut* 88)8 can (
bu identified readily on the July 29 photograph by subdued

soil mottlin" modiwu to dork gray tones# and coarse lines

which give a oordw'oy-liko appearance to tho fields. The

crops can be distinguishod from oach other as folloiss

1. C2 -- a row crop boonuso the field ha3 sudued
soil mottling# medium to dark gray tone, a.i4
coarse lines which give a corduroy-like appearance
to the field. The crop is corn because In
compnrison with soybeans the field hes:
a* relativelly rough and sharply defined

corduroy-like texture
be also the crop is of rolatively great

height. Individual rows sucor to stand
up from the surface of the photograph

See Part IV# pp. 8-10.
S1k

2. 52 - r row crop because the field has a
subdued sell mottling# modium to dark gmy
tone, and coarse lines which give a corduroy-
llke appearance to the field* The raop is
soybeans because in comparison with corn the
field has:
a, relatively fine and loss sharply defined

corduroy-like texture
be also the crop possesses relatively little

height* Individual rows seem to stand up
only slightly from the surface cf the
photograph*

3. C1 -- a row crop which is corn but which is
likely to be idontified as soybeans because the
field looks the rough, sharply-dofint d corduroy-
like texturo of corn cropse This crop was
seeded lato in the season after failure of
a rotation posture which occupied the fiold
during the onrly par" of the growing season.

III
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The Idontiflantion of aimll aroin Crops on tho July 29 Photograph

The small grain crops# oats, bn'lor, and winter whoat

(OP Bo and V in P2nto 88)p aro narkod by fino linos, subduod
soil zottlingj, ard light to modLiw gray tonos on the July 29
photograph. Some small grain fiolds also have storm-damage

patches on this photograph* Crops belonging to this group

can be distinguished from oach other on tho basis of their

tonal qualitys

1. 03 -- a anall grain crop becauso tho fieldhas fine linos, subduod aoil mottlings and
light to modium grny tono. The crop is oatsbecause In comparison with other mall grain
crops It has a relatively dark tonoe
Soo Pert V. pp. 25-28.

2. 3 - a =alfl grain crop bocauseo the field hasfine linoes subdued soil mottling, and lightto modium gre:.y tono. Tho crop is barley beocausoin comparison with othor small gr•in crops its
tono is of intermediate value
Boo Part V, pp. 28-31.

3. W - a smll grain crop boaccso the fiold has
fno linoss, subdued soil mottling# and light
to madium gray tone& The crop is wintor wheut
beeveio In comparison with other smoll grain
cropa the fiold has:
an a rolativoly light tono
b. relatively indistinct liucs
Soo Part Vp pp. 31-35.

I

i ' I
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Plato 19* Photo selected fm the September 7

photographs (Scale 1:14•400)

The outstanding photo properties of forage crops and r'ow

crops on the September 7 photogrtph (Plate 89) are UIke those

on the Jul- 29 photograph. The photo properties of small grain

crops on the September 7 photogr'phb, however, differ from those

on the July 29 photogrnph. These crops have been harvested and

the fields are either in stubble or nre fall plowed. Fields

In stubble can be Tehoenrzed readily by relatively light gray
Stonep swath maks• I nd mottling* Fall-plcwed fields are dis-

tinguishad by variation of tones rang•lag fro light to d~ark

grt within a spooifla fJLeldp and distinct soil mottling. There

is no basis for determining the type or &mall grain which occupiod

either tho field& In stubble or the fall-plowed fields* This

photo and tho romaining photos tiken at lntor timos during the

growing sonnon aro of loss vwluo to ona engneod tn fnm crop
idontiflnotion than nro thu July 21 and July 29 photogrnphs.
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Tt0 td Ittdn ction of Poruz., Crops on tho 2optambnr 7 Photograph

Fioles of forage cropap ha7l rototion pasturo, and par-

manont pasturo •1T, 1., and PP, in Plate 89)p can be recognized

on the 5ziptembor 7 photograph by thoei medium to dark gra7

tones rolatiovely smooth texture# or by swath marks, and a

loak of soil mottllng. Those crope can be distinguished from

each other as follows:

U. Hi -- a fornge amop because the f Leld has a
relatively smooth texture and locks soil mottling*

The crop is hay because it has:
a. a dark gray tone (tones an this photographcould not be measured quantitatively)

be foragents of sbath tmerk
a* a minute object which resembles a railroad

box car" and which In a stock of baled hay
/ 0 68 - 0 9 /

See Tort lIII ppo 13--17
2e, RP _- a forage c•oop because the f ield has a I

relatively smooth texture and locks soil mottling*
The crop is rotation pasture because the field has:
ae a medium Sry tone
be fine light linea whtiioh are cowpaths converging

at a barn lIn the tarmstead 0.*2 -097k
pe f arat parallel lUnes which Tndicato tut the 0

fiold has been tilled in recent years

39 PP -- a forege crop because the field has smooth
texture and looks soil mottling* The field is
in permanent pasture boOause it hCs:
a. a medium ray tone
b. a cow pathg . .3._/
a. no poroll-.ol nes to Indicate that the field

has been tilled in recent yoars
do trees end a poorly drained area L0,.9 - 23_/

which would handicap regular tilagoe of
this field

S • @ • $ • @
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Tho I4ontLflootLon of Rev crops on tho 3optomber 7 Photogmph

The rov crops, emu (C in Plato 89) ond ao-boans (not 04

voprosontod in PFlto 89)p can be Idontiflod on tho Soptembor 7

photograph by the mod1m to dark 'gray tone# soil mottling,

and coarse lines whLc gtvo a corduwoy-ULko texture to the

fiolds* In comparisca with soybean ocrps, corn crops have a

rougher and moro nubby qality. Fino black linos which aro

shadows also appear dim the northorn odges of corn fields*

Corn crops in Plate 89 =a be idontifiod as follows:

1. C2 -- a row crop because the field has modium to
dark gray ta, soil mattling. and coarse lines
which give a earduroy-like toxturo. The crop
Is corn became the fiold haE;
a* a rough umbby texture
b. a thin black line whioh is a shadow along_

the northern edge of tho fiold LO.3 -0?-7

30o Part IV# pp. 10-11 O

0 W
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The Mdontiftention of rn11 4rmin Pioldsi on 3optumborh a Potograph

The small grain fioldsp ontavi bnrlay, an4 winter whoat

(0,v Bp and W in Plate 89)p differ in two wvas on the Seoptombol

7 photograph. Some areo in stubblo and some arc fall plowed*

The fields which are in stubble con be eocognized by relatively

light gray tonos, swath marks, and mottling. Some of these

fields also have rows of fine dots whore shocks of galn stood

bofore being threshedp straw stacks, and implements tmaks

which converge at straw stacks or at lanes loading to the

buildings of the formstead6 Fall-plowed flolds can be recog-

nized by the variations of torto ranging from light to dark gray

within a spocific flold, and distinct soil mottling. The fields

can be Mdcntiflod as fi•Ilows:

1s, 04 -- a s3=ll grain field in stubble because
it has:
na a relatively light gray tone
be swath marks
c. mottling
See Part V# pp,. 36.40

2. 06 - a small grain fiold In stubble b#cnuse
it has:
a. a relativoly light gray tone
b* swath marks
aos mottling
d. rows of fine dots
so a straw stack l. 2 - 0.7 s
tf iimplcmont trao&s convertng at the straw

stack and at the gCtc which opens onto
the public road

Soo Part V, pp. 36.40

W3 -i a samnll grain field which has boon fall
plowed bocauso it has:
na light to dark gray tono
bo distinot soil mottling
c., fino pnrnllol linos
Soo Part V, pp. 46, and Plato 80.
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nlote 90. Photc selected from September' 26 0
photogr'aphs (Scale ltl4SZ,0O)

The 1dontilefiction of Pa Crops on a Selptomber 26 htga

The photo properties by whtich crops can be identified on

photographs takeon on September 26 (plate 90) differ' only

slightly from tho030 on photographs taken on September ?. Tho

slight differences result from (1) the hoz'vo~t of a fow corn

fields; (2) the growth or now hay in acme or the awll, grain

fields; and (3) the sooding of a row fall-plowed fields to
winter whentg

(1 In P1-to 90 is canary grass.

I'
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The I4antU•catlion of Forngo Crops or the 3optomber ?6 Photograph

FWilds of forage crops# hay, rotation postuare and permanent

posture (H, R~P and PP on Plate 90) can to reoognizod on the

September 26 photograph by their meditu gray tone (10 to 11 on

the tons scale)# abeence of soil mottling, and by their smooth

texture or swath markings. Tho forage crops can be distinguished

f~LOm each other as followas

1. R1P - a forage crop because the field bas a
medium gray tone, swath markings,, and Ia soil
mottling, 2his crop might be identified, however,
as hay become its relatively distinct sawth
marks indicate recent harvest. The crop, however#
Is rotation pasture because it has: t
a. a cluster of minute specks which is a

herd of cows L0-4 - 2.9J/b. fine light lines which are cowpt'ths

L** Lo- 2,?9Jas a lane extending from the field to thebuilding of the farmstead LI.A - 2,8 /

2. Hl - a fornge crop because the field has bd
medium gray tono, faint swath marks, and lacks
soil mottling. The crop Is hay because the swath
markings are light and because there are no herds,

owpoaths, and lanes.
See Part III, pp. 17-18 p

3. PP1 -- a forage crop because the fiold has a
medium gray tone, smooth textura, end lacks
soil mottling. The field is used for permanent
pasture because it has:
a. troes and drainngo features which would

be a handicap to rogular tillage, and
be fine light lines which are cow paths

L - l3J
R. f2 -- a forage crop. The field is a recently
harvested hay fiold because it has distinct
swath markings-. ... -

See Part III, pp. 17-18

0 ~0 0
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Th-b" Idonttiftrntitm of 4aw crops on thfu flpt',mbner 26 Photograph I

Plolda of row arops, oorn (0 in FLuto 90) and soeboans 15

(not represented In Plato 90)p can bh idantiflod on ieptoiber

26 photographs by their medium to dark gray• tones (9 to 12 on

the tone scale); coarse, corduroy-like texture; ain subdued

soil mottling* A few corn fields also have swath markings.

In cauparison with soybean cropsp corn crops have a more rough

and nubby texture; the rows seem to stand up higher from the

surface of the photograph. Thin black lines made by shadows

of the corn plants also appear along the northeorn edges of corn

fields. The fields can be Identified as follows:

I. C! -- a row crop because the field has a medium
to dark gray tone; coarse, corduroy-like texture;
and subdued soil motti ng. It also has swath
marks L..8-0.J Lina8-o.6J0 and tu.8 - a.
The crop Is co.n-ecause the fteld has:
a. a rough and nubb- texture
b. thin black lines which represent shadows

along the northern edges of uncut portions
of the field

See Port IV, pp. 11-12

. I
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The Idontitrtctton of a•.•ll Grain Ftolda nn f?$eptsimbar P6 Photogrnph

Tho small gSrfin ttod14 aontoining o•tap barlu7, nnd

winteor wheat (O, 8, and W in Plato 90), onn bu rucognized on

the Soptombor 26 photograph primarily by their modium to dark

grey tonsp swath markingsp and faint soil mottling, Soma of

the field, however, have boon tall plowed and have light to

daft grey tones, faint parallel lines, and distinct soil mottling,

(Mane of the fields in Plute 90 havo boun fall plowed). The

mu gp'ein fiolds con be identified as follows:

1. 01 - a small groin field because it has a
medium to dn'k gray tone, swath marks, and
faint soil mottling. This fiold is in small
groin stubblo withoat a new stand of hay
because in cmparison with othor small grain
fiolds it has:
a. a relatively light tono

Sb. relatively distinct swath marks and soil
mottling

See Port V, pp. 10-48

2. 03 -a a mull grain field because it has
medium to dark gray tono, lined toxture, and
faint soil mottling. This field is a small
grin field which has r now stand of hay
boause in comparison with other small grain
fiolds it has:
a. a rolntivoly dnrk tono
be voleltivoly Indistinct swath marks and

soil mottling
Soo Part V, pp. 40-48

.1



Tho Mntifttntion of a~j VnI("rp
on dnobir 5 n oo 9Raenh

'Tho outstnnding photo proporties by which orops ann ba

IdentIttiod on tho Soptombor 26 photogrr phs corry ovor with

11ttlo, change to tho Ootaboz !; %nd Ootobor 19 photographs

(P1oton 91 and 92)o Fiolds of hiy, rotation pasturo, and

OPeA~unont pnsttiro (H[, ~V# and PP'. In Plato. 91 and 92) can

b* distinguishod by thoir medium to dark gray tonast lack

of soil mottling,, -and rolotivoly samooth toxture. Fiolds of

raw crops (C and 3 in Plo tas 91 and 92) c-n bo rocognizod

primarily by thoir coarise, carduro'y-liku toxturo and faint

soil mottling* Thoso fiolds hava a dark gr'-iy tone on

Octabor 5; photographs and cithor a dark or mediums gray tone

on Octobor 19 photogi'riphs. Dcponding on f-i'm practicos, small

grain fiolds, oats, barloy, nnd wizitor whoat (0, B, and W

In Platats 91 and 92)0 oro characortozid by modium to dark

gray tonasp swa'th mtz'kinga, faint mottlingj or by light to

dark gray toncs, distinct soil mottling# and fino parallol
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Tho 144ntttiorfitnn of Vorng; ', topx )n tho dtobor 5 Phtnpgrnph 0

-ield. contnining fornga crops ann bo tdentifiL 4 on October (4

5 photogrnphs (note 91) as follws:

I* 51 -- a fornge crop because the field lacks
soil mottling and has a relatively smooth
texture, The crop Is hay because the field
host
a8 a relatively dork tone (312 on tone acale)
be faint swnth marks
See PFrt izi. pp. 17-18

22, 2 -- forage crop because the field lncks

soil mottling and has a rolUtively smooth
texture* The crop is in rotation posture
because th field haa:
a@ faint parallel lines which Indicate crop

tillage in recent yenrs
be a cluster of minute specks which is a herd

of cows /1.3 - 3. 4 J
a, tine liget lines wh ch are cow paths

L,.8 - 3../

.0
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The Identiftoation of fow Crops on tht October $ Photograph

Fields of corn and soybeans can be identified on October 5

photographs (Plate 91) as follows:

1. C2 -- a row crop because the field has a dark
gray tons (11 to 12 on the tone scale)l coarse#
corduroy-llke texture; and faint soil mottling.
It also has parallel swath marks which indicate
that the crop ban been partially harvested. The
crop is corn because the field has:
a. rougher texture than that of soybean crops
be a thin black line which indicates a shadow

along the northern ed0e of the uncut portion
of the field 41.o - l.1J/

See Part IV, ppe -13.

29 S - n row carp because the field has a dark gray
tone# oordwoy-like texture, and faint soil mottling*
It also has moth marks* The crop Is soybeans
because the field has:
a. a finer corduroy-like texture than that

of corn fields
be concentric rather than parallel swath marks 1 .

1
Concentric swath marks are found in soyboan flolds rnthor than

in corn fioldas Parallel swath marks are found In both corn
and soybean flald3e

@ • @• 4) • •
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The Identification of Zma1l Grain Fields on October % Photogroph

The small grain fields can be identified on October ;

photographs (Plate 91) as followsa

1*. 01 - a small grain field which has been fall
plowed. It has light to dark gray tone, fine
parallel lines# and distinct soil mottling.
See part V, pp. 4•l-47.

2. IM -- a small grain field which has been partially
plowed. The unplowed portion has mediam gray tones,
faint mottling# and concentric swath markes.
See Part V, pp. 4Oo43. The plowed portion has a
lJght to dark gray tones fine parallel lines and
distinct soil mottling. See Part V, pp. 45-47.

3. 03 - a small grain field because it has meditum
to dark gray tones swath marks, and faint soil
mottling. The field has a orop of now bay because
In catpaz'ison with other small grain fields
It has:
a, a relatively dark tone
bo relatively Indistinct swath marks
3ee Part V, pp. 434L56

Is 02 - a sMall grain field because it has a med." .u
to dark gray tone, swath marks* and faint soil
mottling. This field is in small grain stubble
without a new crop of hay because in comperieon
with other small grain fields it hast
a, a relatively light tone
b# relatively distinct swath marks
See Part Va PP, •4O093

tl
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i lrJLto 92s Photo soleated from tho Octobor 19:1

"I ~ photographs (Seals 1tI0#000)

1 i n P l at o 9 Z- ab o v e i s id l e , . id lc l an d c on mo n l y h as a

scabby nppoarnnoo an aurinl photographs* Z in Flute 92
13 planted to r,,!ws of yaung troeso

liv 4''""IIt



I

I
The !dontifiootton of Pornsg Crops on Octobor 19 Phobagraph

The forage crop can ba identittod by type on Octoboer 19

photog'apha (nllta 92) as followus

1. N - a foars* crop because the field lacks soi1n
uottling and has relatively =mooth texture. The
arop in hay because the field hast
&. a relatively da* tons (12 on the tone scale)
bo faint concentric swath marks
See Part Uio PP. 17-18

2. RP -- a forage crop because the field lacks soil
mottling and ham a relatively sooth texture* The
field is in rotation pasture because It has:
s, scattered minute specks which are cows

o.6 - o.5/ and ?o.6 - 1.o_/
be faint parallel lines which Indicate crop

tillage in recent years

* '

i '4
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Xdontification or RHo Crops on Oitob-r V) photo•rnpphs

The row crops can be Identified by typo on October 19

photographs (Plate 92) us followss

14 02 -- a row crop beocuse the field has a
oaose Ocorduroy-liko toxture and faint soil
mottling, The crop Is oarn because the
field haas
as a medlum gray tone (10 on the tons scale)
be a rough and nubby texture
a* a thin black line which represents a shadow

along the northern edge of the field 6
See Part IVP pp. 13-15

2. CIL - a zow crop because the field has a coarse#
corduroy-like texture and faint soil mottling,
The crop in corn because the field hasj
a* a medium gray tone (10 on the tone scale)
be a rough and niubby texture
oa a thin black line which represents a shadow

along the northern edge of the field. Along
the western side of this fieldo fine dark
gray bands of soybeans alternate with bands
of corn,

See Part IV# ppe 13-15

3 4& a row crop because the field has a acarseg
corduroy-like texture and faint soil mottling.
The crop is soybeans because the field lacks a
thin black shadow along its northern edge and
because in compazrison with corn fields it hasl
ao a darker gray tone (12 on the tone seale)l
b. a finor textural quality

1 Con turns to a light silvor boige color atoer froos whereas
soybonns turn dark brown or black,

• • • •• • •
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Th, IdontiLftoetion of 21mnll Ornin Vio14,a n Oatnhbr 19 Photographs

SM311 5rain fiolds can be iMontbit'od on tho October 19
photo•raphs (flato 92) as followsI

1.p 01 -- a mall grain field uhich is In stubble
without a crop of new hay booause It has a medium
to dark gray tahoe distinct swath marks, and
faint mottlitl. See Part V, pp. 40-43.

2 02 -- a mall grain field which has been tall
lowed because It has tones varying from light
a nac, tine parallel. lines# distinct dead-

furrow lines spaced at Intervals of ono-tenth
Inohes, and distinct soil mottling*
seo Part V9 pp. 4-541.

3. W2 --a a small grain field which has beon fall
plowed and raesoeded to winter wheat because it
has tones varying tcrm light to dark, fine
parallel lines# faint dead furrow lines spaced
at intervals of on-tenth inches# distinct soil
mottling# and a band of parallel lines crossing
the main body of parallel lines at right angles
at the northern and southern edges of the field*
BSa Part V, pp. 4,7-5O.

JI
.t!
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C?' FARM CR0ZM AT SEVERL MOVIAL,3
D•JRING THE• GR•IOW1 SM, ON

C

Fart VI1

COWLUSIO2 REGAPDWG THE AUUTJL POTO IDf•lfFICATION OW
FARK CROPS IN NOR•• N ILLINOIS

Farm o"ops in Nrorthern fllinois, like most other features

of the natural and cultural landscape, can be identified on

aerial photographse. Ulike other features of the natural and

cultural landscape, however, tam crops change In their photo

appoarancoe durlng the growing season 4s a result of growth,

maturation, cultivation, and harvest. Thes. changes affect

photo Identification. All crops of the research area can be

identified on aerial photog'•aphs some tine during the Vrowing

season; some crops can be identified on all aerial photographs

taken throug•out the growing seasona on some aerial photographs,

it is possible to Identify every crop grown in the areas

Photographs taken at some intervals of growth are, howover, of

greater value to the photo Interpreter engaged in fans roap
Identification than ore photographs taken at other intervIls

of growth.

Para crops in the research area con be identified on

aerial photographs primarily by unique tonal and textural

properties of their photogrophic tmagos end by objects which

arc commronly found In association with than. Shadows ore of

eso= value in the idontifIcation of carn fields during Into
.o#II• •intervals at growth, Other' proporties *•ro shared In comrton



bynearly all crop# In tho area nnd. a" ofliteadothr

Identficaion@ hosoproporti~on arefomadszoftld

fields and the pattern of distribution of particular arops.

Most variations In ph~ysical conditions and in tamn practices

os,!oyed in the growth of given crops In the research area have

no effect on the phioto appearance of those crops* A few

variations,, holIOvorp affect both the photo appearance and photo

Identification of certain acp' and provide a basis for inferences

concerninig the ultimate uses of those crops*9 The inferred uses

of coi~ps# moreover., along with the ocrp asscocitlans on Individual

farms provide a basis for determining the types of farm economy

pursued ini the area*

TIme of Photograoh, "ot Favorable in the
1X8=2XLar.cai0n or F'arm CGrope In Northern TIMinZO

I -

The July 2L and July 29 photographs, taken just before

amail grain harveost, are most favorable in the identification of

farm crops in N(orthern Illinois, ft those photcaz'aphis, textural

difference* enable ths photo analyst to distinguish between

corm and soybeans which are Indistinguishable an earlier

photographs* On these photographs# alee, tonal ditferonoos

provide a basis for distinguishing onats, barlay and winter

5

whbeat from each others In areas having crop associations

sinlar' to thoasep or Northtiro Illinoifs, those crops are

indistinguishablo on both onrlier and latnr photographso It

is roaondodh thoroforo, that norinl photographb to bo u•sd

In the idonti •intion of fam crops ahould bu tnkon just prior

ti

- _ _ _ _ _ ----------------------- n..of ---o- .sees, - -fe
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t.. Cocrlusions REtardInR Criteria for Idtrntification ot Farm CroasQ)
-A~LU kt,70-XMý n orflctrn L1It!

The photo properties of lIividual farm crops In Northern

Illinois and their us. as photo identification criteria may be

stamr ised in terms of tozttwel properties,# tonal vnlttesp

associated objects, shadows, and other properties shared in 0

cacti by all tflled. crops.

Conclusions Regarding Toxture

Mm analysing photo properties of individual term fields In

ordor to identif~y crops an aerial photographs taken In northern

Illinois, the following concalusions regarding textural properties£

may be drawn:

1e There is a diffhronoe In tho texture of individual

farm crops on aerial photographs taken at different times during

the growing season.

2. There is a differonco In texture am~ong different crops0

on aorial photographs taken at particular times during the

growing soason.

3. Individual fanu crops can be identified on aerialS

photographs in part by their textural properties.,

4. ¶'ozturo, sonoas primarily as a basis for classifying

a ~farm crops on aerini photogrnpbs according to groups, such as

(a) forAge crops; (b) row crops; and (o) smell grain crops.

5. To zi lessor oxttint, texture carn be uaod to distinguish

pnrticulrir crops within n group, aspooinlly row cropsp corn and

acyboans, an norini piotagrnphs t~ifoni bit-waon miad-J'uly ;ind the
I

-"---- •



"Conolusions Rognrding Tonal Valaos
In nazMlzing photo p'opotioas of Individual faor fiolda in

ordoe to identify oops on aoriil photographs takon in northern

Ml nois. thu following conclusions rogarding tonal values

may be dr•wns

I. Thom•- s a difforon-o In the tonal values of Individual

far crops on aerial photographs takon ut differont times during

the grOwing soeson.

2, There Is a difforonco in tonal valos ar•ong different

crops on aoeral photographs takan at particular t~nes during the

growing soason,

39 Tons of gray can bo gradod quantitatively by use of a

donsitmaotor so that tonos of one sot of ac.ial photographs are

relativo to those of othor sots ,eTardloes of variations In

conditions of photography (weather, camera oquipmont and photo

proces1ing),

1. Particular crops 80 through a definite progresslon of

tonal valuos an aerial photographs taken at difforent 'times

during tho growing soason.

5* Individual farm crops can be idontiflod on aorial

photographs In part by their tonal vr.luoso

6. Tona serves as a basis for classifying crops on aerial

photogrcphs acc~ording to crop groups.

'. Tono is tho only basi3 for disti•guiahing partioular

crop3 within groups on norial. photographs takon at cortain critical

timo. ditrirg tho grow.ng t nson (oaipocindJly th), Uuivo i'l grain3

on nortfil. i'hoto)7mipha trilconk during July).



Concluuions llugsirdiag Associoatd Objocts

flx analyzing photo proporti03 of individual. form fields in

ordor to idontify crops an aarial photographs talcor in northern

mlinois, the following conclusions rogarding associated objects

my bo drawn:

le 7am Implements and othor objocts which comuonly appear'

In association with certain farm crops can be seen in the aerial

photographs*

2. Those objeacts sorve in part as a basis for Identifying

particular farm crops on aorial photographs*

Conclus ions Regarding Shadows

In analysing photo properties of individual farm fields in

order to identify crops on aerial photographs taken in northern

llinoais, the following conclusions regarding shadows may be

drawn:

le Corn crops cast shadows octwhich c oppor on aor photo-

graphs token during the latter part of the growing season.

2. Shadows servo primarily as a basis for distinguishing

corn crops from soybean crops*

I

Conclusions luognrding other Proportihs

In analy7.ng photo propoeties of individual farm fields in

ardor' to identify orops on aori.•l photogrnphs takon in-northorfn

Illinois# the following conclusions rugarding other properties

may bo drawn:

I. Norhaowy all tillod Vuloda a bso roatrings L•n in forms

earnc~oe i'om oyben cops



2# Sizes of tl11d fields on ria•I. photogrophs with a
I

scale of 1112,000 vary from those measuring two-tonths by fivoes

tenths inches to those measuring 1.2 inches square,

3# There Is no apparont pattern of distribution of
paticeular crops In the area studied.

14 Form and size of fields servo primArily as a basis for

distinmutshing tilled from untillod land*

5. Form nnd size of fields and their distribution withln

an area aro of little aid In the aerial photographic identification

of partioular crops.

The Urfect of PhMyica_ Conditions and Farm Practices
On Wtee e•-i Ros Idenu1rit •.t1on o" -f-M Cunps

Jaf go-rthern fIlni Or

Two physical conditions and four fam practices associated

with crop growth affect the aerial photo appeorance and the photo

Identification of farm crops in Northorn Illinois* These *oa-

ditions ares (1) soils; (2) storms; (3) plowing- (4) planting;

(5) cultivaticki; and (6) harvest* All six afeoct the texture

of certain crops at pnrticular times during the growing seasom. e

Differences in the moisturo content of soils and degree of soil

erosion within field boundaries give row crops and small grain

crops a mottled texture* Storms in late July give small grain

crops a patchy noponrinco. Plwing nnd planting give row crops

and small grain orops a lined toxturow Cultivntion (Intortillago)

gives row crops a atripod toxturo. Hnrvost loavos raolds or hoyp

row ormpno, nnM :=ll grnin crops with iwnth mirici. Such mnrkings

enn bo u.i•od in pirt t3 tiontify LUdtvidvtil aropa on ntnriil photos.



Variations in physionl oou•ttens and faro pvaetioos

among the flolds of a g1von orop cause little dttforonco in

tho photo appoarano of those crops. A major exception In

the distinctivo diffeornco between fields of a given arop wonhe

that crop is harvosted for different purposes. Por example#

bay and corn crops which are harvested f'or the silo take an

harvest markings on oerlior photograph.• then do hay crops which

are. harvested for the hey mow or hay stack mad or.n crops which

are harvestod for the corn crib* Corn crops which ore harvestod 0

for the silo also laok tho corn-shocks cheraetoristio of fields

in whioh tho corn is harvested for the crib* Minor differences

are ford among fiolds of small grain crops an a rosult of4

variations In planting and In the use of small grains as nurse

crops for nov hboy Those fields plantod at right onsgos to

plow lines have plaid-like texture whoroas those plantod

parallol to plow linos havo a linod texture* Those fields of

small grain stubble having now crops of hay ara loss distinctly

lined and mottlod nM aro darker in tone on tho Soptember and

Ootobor photographs than ara thoso fiolds of small grain stubblo

without now crops of ha7,

Among flolds of a givon crops aerial photographs givo no

indication of variation in (1) land forua; (2) soil typos;

(3) woothor 4ionditioýs; (t) plowing proticos; (5) cultivation;

(6) uso of tho fiolds during the preovioUs 7onr (7) sonson of

plcwing and d13king (rnll or spring); (8) -ood variotiou;

(9) dnto of planting; nnd (10) fortillnotion proaticus-e

z



Infewroltinswia Wh Orin noi Wsae from~ Airtal. Phnt4,p'tiipis

The ability to Identify form crops on a.'ial pboatgz'aphs

enables the photo identifier to Later the type of farms economy

pursuesd an Individual farms to NIorther'n flhlnois * This is

accomplished In part by noting the crop association toun4 on

Individual farms. and in par't by noting the diffarent urses which

ore made of hay and corn oropat Werences are baead on the

following:

I* Dairy farms contain fielcia of hay# corn# oatsp
and rotation pasture. Somne of the hay and much
of the corn is harvested for the silo. Pilids
of cash grain crops of winter wheat, barley, or
soybeans and parmaaent posture may appear batt
such fields are not commion to dairy far'ms In
the area,

2. gog farms anid hog and beet farms contain fields
of corn, oats,, bay, and pasture. None of the hay
and relatively little corn are harvested for the
silo; and peatuxes, especially rotation pastures#
are small (5 to 10 acres),

3. Cash grain farias are marked by the presence of
small grain crops In half or more of the tilled
fields. Ccrn crops an cash grain farms are
harvested for the crib,

Further Stuadios Needed

This study# underteken to devise a speedy and accurate

technique for identifying far- crops and nyhpping their dis-

tribuation from aerial n hotegroph, Increas bs the applicability

of novel photographs to geographic inventory. These findings*

however, apply only to crop Identification in Iorthorn Illinois*

Similar projocts unst be purestod In other nrses boforo

Scas szaln•ps f wnte w~s. brle, o

1 -~~ n e~nn asuemyapa ~
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npPreaisbi. use oem be4 qtl* 4t t!ýe t~ar.nIjje. Su*%t projiate

should provide4 fto fl Otettr.4trg tn* tiritr.4s of tnt*t si4 in I

areas having similar arop esiottins; ml (7) %xtorAlng trA*

Identiftoaiotn technique to are*s havting ditforent crop

assoslattons. Through su0h stufies, geographors con make reel,

contributions to research in probloas ot land management# soil

conserr.tion, crop contvol, and to any problems in which field

crops mus=t be idonntiied, Such research Is vital to the all

Important problem of feeding the world in our age of rapidly

inoreosing population end deoreasing resources,

\p

Jp

!p

( p

I '%


